13-valent pneumococcal conjugate vaccine immune sera protects against pneumococcal serotype 1, 3, and 5 bacteremia in a neonatal rat challenge model.
PCV7 was first licensed in the United States in 2000 based on clinical efficacy studies. Since the introduction, PCV7 has demonstrated protective effectiveness for each of the vaccine serotypes. More recently, PCV13 has been licensed in more than 60 countries based on serological noninferiority to PCV7 for the shared serotypes and noninferiority to the least immunogenic serotypes of PCV7 for the additional 6 serotypes in PCV13. To evaluate whether the functional antibody responses to serotypes 1, 3, and 5 were sufficient to protect animals challenged with virulent strains of these serotypes, rhesus macaques were immunized with three clinical doses of PCV13. The macaques mounted robust anti-capsular polysaccharide IgG and opsonophagocytic killing (OPA) responses to each serotype contained in the vaccine. Pooled pre-immunization sera and post-immunization serum pools were tested in a neonatal rat bacteremia model. Passive transfer of pooled post-immunization sera, but not pre-immunization sera, protected neonatal rats from lethal IP challenge with serotype 1, 3, or 5 strains. The functional activity of PCV13 immune sera against a virulent type 3 strain was further evaluated using sera from human children immunized with 4 doses of PCV7 or PCV13. Pooled sera from children immunized with PCV13, but not pooled sera from children immunized with PCV7, which does not contain the serotype 3 polysaccharide conjugate, protected neonatal rats from lethal IP challenge with a highly encapsulated and virulent serotype 3 strain. These data suggest that PCV13 will provide protection against pneumococcal serotype 1, 3, and 5 disease in human populations, even at relatively low OPA titers.